Disruptive selection lines using sternopleural chaeta number in Drosophila melanogaster were run using weaker selection than hitherto. In addition, the design allowed some assessment of the degree to which partial isolation arising from distance, or other factors, increases the effects of disruptive selection. In all lines, even those with selection only eliminating 20 per cent of the flies in each generation, variance and the mean difference between extreme cultures increased, and in all lines isolation between the high and low subpopulations reached the maximum allowed by the experimental design. Reducing migration between the subpopulations from 50 per cent to 30 per cent of the parents in each generation had little effect, but further reduction made disruptive selection more effective. At the same time quite low migration reduced the effects of selection markedly.
INTRODUCTION
The experiments described in this paper are similar in basic design to those reported by Thoday (1963, 1964) . They explore the results of exposing populations to a model situation analogous to two adjacent environments which are within migration range of one another, and in which selection promotes opposite phenotypes.
The two environments may be regarded as adjacent components of an environmental dine or as adjacent components of a mosaic of different niches.
In such a situation we wish to know: (a) Whether the differential selection can be effective in establishing a phenotypic difference between the two subpopulations in the two environments, or whether gene migration prevents this.
(b) The relationships between the amount of migration, the strength of selection and the degree of divergence of phenotype.
(c) The effect of selection, and of response to selection, on the amount of migration, (that is, on the degree of isolation) between the subpopulations. This latter point needs illustration, which is done in fig. 1 .
In this figure it is assumed that two subpopulations have different means, but mate at random, so that the total population contains 50 per cent hybrids between these two. It is easy to see that strong disruptive selection will eliminate many hybrids and most non-hybrid migrants, whereas weak selection will permit much gene flow between the two subpopulations of selected flies. Gibson and Thoday's two experiments fitted this model closely. The strength of selection in the first was that implied by eliminating the intermediate 80 per cent of flies in each generation, and the second 50 per cent. In each of these experiments total variance rapidly increased, the subpopulations rapidly diverged in mean, and they rapidly became isolated from one another because the "hybrid" flies ceased to be included amongst those selected. (These experiments are not to be confused with those reported by Thoday and Gibson (1962) in which mating choice was allowed and strong reproductive isolation developed). Though Gibson and Thoday's second experiment involved relatively weak selection, it seemed desirable to test the effectiveness of still weaker selection, and that was the prime purpose of the present experiments. However, in a realistic situation, it is to be supposed that microgeographic isolation. It is also evident that reducing the number of hybrids assayed relative to H x H and L x L progeny will also increase such isolation.
distance separating the component environments would impose some measure of assortative mating (equivalent to reduced migration or initial partial isolation), and the experiments were designed to test the effects of this also. This is acheived by reducing the proportion of hybrids in the sample from which the selected parents are chosen. All the experiments involve symmetrical selection (see Thoday, 1972) The mating and selection system was based on the quasi-random mating system of Thoday and Boam (1961) as used by Thoday (1963, 1964) . Among this 12 the flies to be included in the pre-selection sample were chosen by random numbers. 
RESULTS

Selection responses
We present the results for each line in three forms. and in most it approached or reached the minimum possible allowed by the experimental design.
Where this minimum is zero, the H x H and L x L cultures became isolated from one another. per cent of each generation, disruptive selection induces divergence more effectively than gene flow, as a counter force, induces convergence of the two subpopulations, and that if gene flow is reduced by including less than 30 per cent hybrids in the sample assayed before selection, even such weak selection can be very effective. In fact 7 generations of selection without migration had much less effect on the 80S 1OH lines than the others, showing how effective the 1OH condItions allowed the low (80S) selection to be. Ample evidence has been provided that both these conditions are possible, (see Thoday, 1972, for review). But the question when isolation or polymorphism are the more probable outcomes of disruptive selection when the two selected subpopulations are not interdependent is complex (see Thoday and Gibson, 1970) .
The present experiments show that very weak disruptive selection can have powerful effects, and that, if microgeographic isolation were such that less than 30 per cent of any generation are hybrids between two subpopulations, weak disruptive The arrows connect these points to the closed circles and show how effective the migration was in limiting divergence in those lines (see Table 1 ) in which hybrids were necessarily included among the parents at each generation. selection can be very effective, and can actually lead to the elimination of all hybrids from each generation, hence reinforcing the microgeographic isolation and making it complete. This demonstration of the effectiveness of quite weak selection coupled with partial isolation resulting from microgeographic separation, reinforces the view that disruptive selection must play a part in the maintenance of genetic variation, the establishment of genetic variation, the establishment of polymorphisms, and the development of isolation in natural populations. 
